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Columns Analysis and Design by Using Charts o R < ] ik n
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Each chart has many curves for different values of p

p=0.01,0.02,0.03,0.04,0.05,0.06,0.07,0.08

There are charts for Square or Rectangular columns where reinforcement is equally distributed arou
of the column and another charts where the reinforcement are distributed along two opposite side
There are also charts for Circular columns.

(Our selected charts) are drawn for Nominal values of (Pn & Rn), (So, we need to select the value of @ d
the location of the point), the charts also include radial lines representing different eccentricity ratios (e/

We can use these charts in three different Scenarios:

A)) For Analysis
For analysis every property of the column is known and we need to know if it is capable to resist (Pn & Mn) or

the procedure will be:

1. Using (f’c, fy) and calculated (y) and the pattern of distribution of reinforcement to select the
chart, in addition to that select or draw the right curve depending on the calculated value of p.

2. Use the applied loads (Pn & Mn) to calculate (Kn, Rn) and locate this point on the chart.

3. Check the point if it is located inside (OK) or outside the curve (Not OK). Put in mind the
@) depending on the point location in the chart (above or below pb).




B)) For Design:

For design we have the (Pu & Mu) and we need to choose the column dimensions an
reinforcement (p) so we have two scenarios:

B-1)) Select Dimensions and Find p

Select trial cross-sectional dimensions (b & h)

Calculate y depending on cover requirements and select the corresponding chart.
Calculate (Kn & Rn) (Start with #=0.65) and locate the point on the chart.

From the chart read the required reinforcement ratio (p)

Calculate the (Ast) and detail the reinforcement.

e whNhe

B-2)) Select p and proportionate the dimensions

Select the reinforcement ratio (p)

Choose a trial value of h and calculate (e/h) and (y)
Select the corresponding chart, draw the line (e/h) to intersect p curve and read the value of (K
From Kn calculate the (Ag)

Calculate (b=Ag/h) (for rectangular section).

Revise the value of b if it is not suitable by starting again from point (2).
Calculate the total steel area (Ast=p b h) and detail the reinforcement.

NoueEwDN R




- Ast = 6 X 490 = 2940 mm?2

Ast 2940

_Aast _ —o. 0.01
P = o = 300 x 600 201225

_h—2d' 600 —2x 625
V=" = 600

—200—0333
600

S ®

As shown in the chart below:

- Choose the corresponding chart with (y=0.8)
- Draw the (p=0.01225) curve on the chart
- Draw the Radial Line (e/h=0.333)

- Draw the horizontal line to find the value of Kn

< 0.01225 < 0.08 (ok)

=0.791 = 0.8
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PD=450 kN PL=500 kN MD=80 kN.m ML=108 kN.m

Pu=12x%x450+ 1.6 X 500 = 1340 kN
Mu =12x80+ 1.6 X108 = 268.8 kN.m

. Mu _ 268.8 _02m
Pu 1340
Assume p=0.02 and start with depth of the column h=500mm
c_ @ =0.4
h 500
Assume reinforcement with @25
d" = 62.5mm
y=h—2d’ _ 500 -2 X 62.5 -
h 500

0.7<y=0.75<0.38

We need to use two charts with y=0.7 and y=0.8 and then making linear interpolation betwee
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From Chart (y=0.7):

Kn = 0.465
From Chart (y=0.8):
Kn = 0.5
By linear interpolation for y=0.75
0.465 4+ 0.5
Kn = > = (0.4825
K Fu (@ h s 0.65)
n=— ereis 0.
Of A,
1340 x 103
0.4825 =

0.65 X 28X 500X b

b =305mm
Use 350xX500 mm

Recalculate p according to the new dimensions:

X Pu

n= -
(chAg

1340 x 103

Kn = 0.420

~ 0.65 X 28 X 500 X 350




From Chart with (y=0.7):

p =0.014
From Chart with (y=0.8):

p =0.012
By linear interpolation

p =0.013

Ast = 0.013 x 350 x 500 = 2275 mm?2

2275
Number of bars for 925 = 790 - 4.64 (Not suitable)

Try @22-> Ab=380

2275
Number of bars for 022 = 380 - 5.98

Use 622 main reinforcement.

Design for Ties (use @#10):

48 X 10 = 480mm
S<|116 X 22 =352mm

Use #10@350 Ties b= 350mm




Solution: Mu 360

= 0.12m

=Py " 3000

Assume D=600mm e 120 ~

R g0 02

Assume reinforcement of @25
d =62.5mm

h—2d" 600 —2x62.5

V=" = 600 -
Start with p=0.02

From Chart: Kn = 0.64

Pu

Kn =———
OfcAg

(@ here is 0.75)

4 3000 x10°
~0.75 X 28 X 4,

Ay = 223214.28 mm?

0.79

~
~

0.8

D =533.1mm
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Use Circular section with D=550mm

Calculate New p

Use p=0.02

Use 10025 reinforcement.

_h-2d' 550-2x625

14 n =0 = 0.77
e 120
»=Tog = 0.218
Pu ,

Kn = Ofi A, (@ here is 0.75)
3000 x 103
Kn = == 0.60
0.75 x 28 x 550 x 550 x Z
From Chart (y=0.7) p =0.02
From Chart (y=0.8) p =0.019

Ast = 0.02 X 550 X 550 X w/4 = 4751 mm?2

4751

Number of bars for 925 = 790 - 9.7
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Design of Spiral:
For longitudinal @§25<@32->use spiral wire 10> Asp=78mm?2

4 Ag,
DS

fyt
D, =D —2 X 40 = 550 — 80 = 470mm

) £ 210 @pitch 50mm
Ps =

Ag
>045|——-1
Ach

470 X 470 X 1 5
A = 2 = 173494.45 mm

4 X78 0.45 237582.94 1) x 28
470 xS 173494.45 420

S =59.9mm
Use @10@50mm spiral (25<50<75) ok

Check for longitudinal clear spacing:

D, = D, — 20 — 25 = 470 — 20 — 25 = 425mm

¢ _ Dsm—10xdb  425xm—10x 25
no 10 B 10

= 108.5 mm > (40mm &1.5 X 25) ok




Thank you...




	Short Column�Design
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15

